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                         DIVISION 1 - GENERAL 
 
                             SECTION lA 
 
APPLICABILITY & AUTHORITY 
 
1. These specifications govern all sewerage and drainage construction 

within dedicated public ways and easements of subdivisions; and are 
issued under the authority given to the City Engineer and the Board 
of Public Works by-Chapter 16, Section 16-117; and by Chapter 18, 
Sections 18-21 thru 18-98 of the Nashua Revised Ordinances of 1987. 

 
 If any conflict should arise between these specifications and 

Chapter 19, Article III, the more stringent shall govern. 
 
2. These specifications also apply to that sewerage and drainage work 

which is constructed by Public Works Department employees, by virtue 
of its adoption as a standard by the Board of Public Works. 

 
3. When so stated in the contract, these specifications shall govern 

the work of private contractors doing work under contract to the 
City of Nashua Board of Public Works. 

 
4. These specifications shall govern the work of private contractors 

doing work within the city rights-of-way and/or easements. 
 
5. These specifications shall govern the work of all private 

contractors doing work for developers, contractors, etc. in streets 
and easements which shall later be dedicated for acceptance by the 
City of Nashua. 

 
6. All sewerage system project designs shall be in accordance with 

readopted New Hampshire Standard of Design (Env-Ws 700) published in 
July 1990. 

 
7. All plans proposed for new sewerage systems, extensions and changes 

to existing systems must be submitted for review and approval by the 
State of New Hampshire Department of Environmental Services Water 
supply and Pollution Control Division. 

 
8. These specifications shall govern all sewers constructed on private 

property, except for the house drains and building drains, which are 
covered by the plumbing code. 
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                              SECTION 1B 
 

Definitions 
 
"The Engineer" shall be understood to be the City Engineer, or his 
appointed representatives. 
 
"The Contractor" shall be the party doing the construction: either a 
private contractor or the Department of Public Works crews as the case 
may be. 
 
"Contract Drawings" shall be the construction drawings which have been 
approved by the City Engineer, signed "approved" and on file in his 
office. 
  
"Sewer" - A pipe or conduit that carries waste water from residences, 
commercial buildings, industrial plants, and institutions, equivalent 
to "Sanitary Sewer." 
 
"Drain" - A pipe or conduit that carries storm water and surface water, 
street wash, and other wash waters, but excludes domestic waste water 
and industrial wastes; equivalent to a "storm drain" or "storm sewer" 
and including "culverts." 
 
"Inspector" shall be understood to be an inspector of the Department of 
Public Works. 
                              SECTION 1C 
 
                            QUALITY CONTROL 
 
lC-1 AUTHORITY AND DUTIES OF INSPECTORS 
 
Inspectors shall be authorized to inspect all work done and materials 
furnished. Such inspection may extend to all or any part of the work, 
and to the preparation or manufacture of the materials to be used. In 
case of any dispute arising between the Contractor and the Inspector as 
to materials furnished or the manner of performing the work, the 
Inspector shall have the authority to reject material or suspend the 
work until the question at issue can be referred to and decided by the 
Engineer. The inspector shall not be authorized to revoke, alter, 
enlarge, relax or -release any requirements of these specifications nor 
to approve or accept any portion of the work, nor to issue 
instructions, contrary to the Plans and Specifications. 
 
The Inspector shall in no case act as a foreman or perform other duties 
or the Contractor or interfere with the management of the work by the 
Contractor. Any advice which the Inspector may give the Contractor 
shall in no circumstances be construed as binding to the Engineer in 
any way. 
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lC-2 INSPECTION OF THE WORK 
 
The Contractor shall not lay or bury any pipes or casings or other 
appurtenances except in the presence of the Engineer or the Inspector. 
To this end, proper notice shall be given the Engineer by the 
Contractor of the time and place he intends to do the work. Any work 
which is done when the Engineer or Inspector is not present or which is 
done contrary to the direction of the Engineer shall be considered 
unauthorized and shall not be accepted. The Contractor shall remove and 
replace such work to the satisfaction of the Engineer when directed to 
do so. Such work satisfactorily replaced-will then be accepted. 
 
                               SECTION 1D 
 
                            SPECIAL CONTROLS 
 
1D-l EROSION CONTROL 
 
The Contractor shall take due precautions to minimize the run-off of 
pollution substances such as silt, clay, fuels, oils, bitumens, calcium 
chloride and any other polluting materials harmful to humans, fish or 
other life into the waters of the State. 
 
1D-2 DUST CONTROL 
 
Dust control shall be provided when deemed necessary by the Engineer so 
as to prevent damage and nuisance to adjacent property owners and 
public streets. The means of dust control may include the use of water, 
calcium chloride or other approved methods. 
 
1D-3 TRAFFIC CONTROL 
 
When, in the opinion of the Engineer, public safety or convenience 
requires the services of the police, the Engineer may direct the 
Contractor to request the Nashua Police Department to assign officers 
to direct traffic within the location of work. 
 
Nothing contained herein shall be construed as relieving the Contractor 
of any of his responsibilities for protection of persons and property. 
 
Police are to be paid by the Contractor. 
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                         DIVISION 2 - EARTHWORK 
 
                               SECTION 2A 
 

CLEARING AND GRUBBING 
 

2A-1 SCOPE OF WORK 
 
Clearing and grubbing shall be carried out where necessary. The 
Contractor will be allowed to remove only the trees and brush that are 
absolutely necessary for his construction operations. The Contractor 
shall be expected to save as many trees as is possible. The removal of 
all brush and trees, including their stumps necessary for construction 
purposes, shall be done in such a manner to present a neat appearance 
at the end of the work. 
 
2A-2 CLEARING 
 
Clearing shall consist of felling, cutting and the satisfactory 
disposal of trees, brush and other vegetation, down timber, and 
rubbish. 
 
If land owners desire the timber or small trees, the Contractor shall 
cut and neatly pile it in 4-ft. lengths for removal by the land owner; 
otherwise the Contractor shall dispose of it by hauling away. No 
burning will be permitted unless the Contractor obtains the permission 
of the City of Nashua Fire Chief beforehand. 
 
 2A-3 GRUBBING 
 
Grubbing shall be carried out where trees have been felled, and shall 
consist of the removal and disposal of stumps, including all roots 
larger than 3-in in diameter to a depth of 18-in. below ground surface 
and within 3 ft. radius of the trunk. 
 
                              SECTION 2B 
 

EARTH EXCAVATION AND BACKFILL 
 

2B-1 SCOPE OF WORK 
 
This section includes, except as elsewhere provided, trenching for pipe 
laying and appurtenances, including drainage, sheeting and bracing, 
backfilling, disposal of surplus material and restoration of trench 
surfaces in easements. 
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2B-2 SHEETING AND BRACING 
 
The Contractor shall furnish, put in place, and maintain sheeting and 
bracing if required to support the sides of the excavation and prevent 
loss of ground which could damage or delay the work or endanger 
adjacent structures. 
 
2B-3 DRAINAGE 
 
The contractor shall furnish all materials and equipment and perform 
all incidental work required to install and maintain the drainage 
system he proposes for handling any ground water or surface water 
encountered. The contractor must alter his drainage methods if, in the 
opinion of the Engineer, the trench bottom is unsatisfactory. 
 
2B-4 BACKFILLING 
 
As soon as practicable after the pipe has been laid, jointed, properly 
bedded (and tested, if required) backfilling shall begin and thereafter 
be prosecuted expeditiously. 
 
Sand which is free from stones and other foreign material shall be 
carefully placed to a depth of 1 ft. over the top of the pipe. 
 
When the pipes are laid cross country, the remainder of the trench 
shall be filled with approved material. 
 
Wherever a loam or gravel surface exists prior to cross-country 
excavations, it shall be removed, conserved, and replaced to the full 
original depth. In some areas, it may be necessary to remove excess 
material during the cleanup process, so that the ground may be restored 
to its original level and condition. If the Contractor prefers not to 
store loam or topsoil, he shall replace it with loam or topsoil of 
equal quality and in equal quantity. 
 
When the pipes are laid in streets, the trench above the 1 ft. of 
selected material above the pipe shall be backfilled with suitable 
material in layers not to exceed 3 ft. and thoroughly compacted by 
mechanical equipment. The last 1 ft. shall be backfilled with compacted 
bank-run gravel unless an increase is directed by the Engineer. 
 
Fragments of ledge and boulders not greater than 6 inches in diameter 
may be used ~n trench backfill providing that the quantity, in the 
opinion of the Engineer, is not excessive. Rock fragments shall not be 
placed until the pipe has at least 2 ft. of earth cover. Small stones 
and rocks shall be placed in thin layers alternating with earth to 
insure that all voids are completely filled. Large masses of filling 
shall not be dropped into the trench in a manner to endanger the pipe. 
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Bituminous paving shall not be placed in the backfill. Frozen material 
shall not be used under any circumstances. 
 
All road surface shall be groomed immediately after backfilling. Dust 
control measures shall be employed at all times to the satisfaction of 
the Engineer. 
 
                               SECTION 2C 
 
                      EXCAVATION BELOW NORMAL GRADE 
                           AND GRAVEL REFILL 
 
2C-1 SCOPE OF WORK 
 
If, in the opinion of the Engineer, the material at or below the normal 
grade of the bottom of the trench (6" below grade of pipe bottom) is 
unsuitable for foundation, it shall be removed to the depth as directed 
by the Engineer and replaced by screened gravel or as specified below. 
 
2C-2 EXCAVATION AND BACKFILLING 
 
Excavation and backfilling below grade shall conform to all applicable 
provisions under Section 2B, including the requirements for sheeting 
and bracing and maintaining the trench. 
 
2C-3 REFILL 
 
Normally refill will be screened gravel, as specified under Section 2D; 
however, if the material at the level of trench bottom consists of fine 
sand, sand and silt, or soft earth which may work into the screened 
gravel notwithstanding effective drainage, the subgrade material shall 
be removed to the extent directed and the excavation refilled with 
coarse sand, or a mixture graded from coarse sand to fine pea stone, to 
form a filter layer preserving the voids in the gravel bed of the pipe. 
The composition and gradation of gravel shall be approved by the 
Engineer prior to placement. Gravel shall be placed in 6-in. layers 
thoroughly compacted. 
        
                               SECTION 2D  
 
                               GRAVEL FILL 
 
Screened gravel shall be used for bedding pipe, as replacement material 
for ordered excavation below grade and as gravel cushion in ledge 
excavation. Bank run gravel may be used for the roadway gravel sub base 
under pavement, replacement of un-suitable material and for similar 
uses. The Engineer may order the use of gravel for purposes other than 
those specified if, in his opinion, such use is advisable. 
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2D-2 BANK-RUN GRAVEL 
 
Bank-run gravel shall consist of hard, durable stone and coarse sand, 
essentially free from frost, frozen lumps, loam and clay, uniformly 
graded and containing no stone having any dimension greater than 3-in. 
The grading of sizes and material shall be such that the gravel may be 
thoroughly consolidated. 
 
25 to 70% shall pass the No. 4 sieve and not more than 12% of the 
material passing the No. 4 sieve shall pass the No. 200 sieve. 
 
2D-3 SCREENED GRAVEL 
 
Screened gravel conforming to ASTM C33 stone size No. 67, shall consist 
of hard, durable, round particles of proper size and gradation, and it 
shall be free from sand, loam, clay excess fines, and deleterious 
materials. The size of the particles shall be uniformly graded gravel 
such that not less than 130 per cent of the particles will pass a 3/4-
in sieve and not more than 5 percent will pass a No. 4 sieve. Quality 
and gradation shall be acceptable to the Engineer. 
 
                               SECTION 2E 
 

ROCK AND BOULDER EXCAVATION 
 

2E-1 SCOPE OF WORK 
 
This section includes the excavation, disposal and replacement of rock 
and boulders. 
 
2E-2 DEFINITIONS 
 
Rock excavation shall mean rock which, in the opinion of the Engineer, 
requires for its removal drilling and blasting. 
 
Boulder excavation shall mean boulders exceeding 1/2 cu. yd. in volume 
which can be excavated without resorting to blasting. 
 
2E-3 BLASTING 
 
A11 blasting operations shall be conducted in full compliance with all 
laws of the State, local ordinances, and regulations and with all 
possible care to avoid injury to persons and property. 
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                       SECTION 3B 
 
                       VITRIFIED CLAY SEWER PIPE 
 
 
3B-l SCOPE OF WORK 
 
This section includes furnishing vitrified clay sewer pipe and fittings 
as shown on the contract drawings. 
   
 3B-2 VITRIFIED CLAY PIPE 
 
Vitrified clay pipe for sizes 8", 10", and 15" shall conform to the 
requirements of NCPI Specifications for 3300 Lbs. L.F. Crushing 
Strength vitrified clay pipe, Designation ER 3300. For other sizes, 
pipe shall conform to the requirements of ASTM Specifications for Extra 
Strength clay pipe as described in ASTM Specifications for Extra 
Strength and Standard Strength Clay Pipe and Perforated Clay Pipe, 
Designation C700 or any subsequent additions. Manufacturer's 
certificate of compliance shall be furnished to the Engineer, prior to 
installation. Methods of shipping and storage on site shall be such as 
to avoid injury to the pipe. Damaged pipe shall be rejected and removed 
from the job site. 
 
3B-3 VITRIFIED CLAY FITTINGS 
 
Wye branches and bends shall be standard with the manufacturer, and of 
the same type as the pipe on which it is used. Each wye branch shall be 
provided with a clay plug. Clay plugs shall have watertight preformed 
joints installed without adhesive in the wye branch. 
 
38-4 JOINTS FOR VITRIFIED CLAY PIPE 
 
Joints shall be made with Oil Resistant compression rings in accordance 
with ASTM C-425, Type III Manufacturer's instructions for installation 
shall be followed. 
 
                              SECTION 3C 
 
                          P.V.C. SEWER PIPE 
 
3C-1 GENERAL 
 
P.V.C. sewer pipe is approved only for areas receiving domestic sewage 
and is not approved for areas receiving predominantly industrial waste. 
 
Approved sizes are 4, 6, S, 10, 12, and 15 inches. 
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3C-2 SCOPE OF WORK 
 
This section includes furnishing P.V.C. (Poly Vinyl Chloride) sewer 
pipe and fittings as shown on the contract drawings. 
 
3C-3 P.V.C. (P0LY VINYL CHLORIDE) PIPE 
 
All P.V.C. (Poly Vinyl Chloride) pipe and fittings shall conform to the 
most recent requirements of ASTM Specifications for Type PSM Poly Vinyl 
Chloride (P.V.C.) Sewer Pipe and Fittings. 
 
P.V.C. Pipe conforming to Designation D-3034 shall be SDR-35 only. 
 
P.V.C. Pipe conforming to Designation F-789 shall be PS-46. A11 P.V.C. 
Pipe shall have elastomeric gasket joints and which joints shall 
conform to ASTM Specifications for sewer pipe joints using Elastomeric 
Seals Designation D-3212. Manufacturer's certificate of compliance 
shall be furnished to the Engineer, prior to installation. Methods of 
shipping and storage on site shall be such as to avoid injury to the 
pipe. Damaged pipe shall be rejected and removed from the job. Solvent 
cement joints shall not be allowed. 
 
Minimum "pipe stiffness" (F/y) at 5% deflection shall be 46 psi for all 
sizes when tested in accordance with ASTM Method of Test D-2412, 
"External Loading Properties of Plastic Pipe by Parallel - Plate 
Loading." 
 
Each length of pipe in compliance with this specification shall be 
clearly marked at intervals of 5 feet or less. Pipe conforming to 
designation D3034 shall be marked with the manufacturer's name or 
trademark, nominal pipe size, the P.V.C. cell classification (i.e., 
12454-\B), the legend "Type PSM SDR-35 P.V.C. Sewer Pipe," and "ASTM D-
3034." Pipe conforming to Designation F-789 shall be marked with the 
manufacturer's name or trademark, the P.V.C. cell classification (i.e. 
12164-8), Modulus indicator (i.e. T-l, T-2, or T-3), the legend "PS-46 
P.V.C. Gravity Sewer Pipe," and "ASTM F-789." 
 
P.V.C. pipe used for force main shall conform to ASTM D-2241 and D-1784 
(Class 12454-B) and safety factor of 2.5 shall be used for pressure 
rating determination with a standard dimension ratio (SDR) no higher 
than 26. 
 
3C-4 P.V.C. FITTING8 
 
Wye branches and bends shall have elastomeric gasket joints, and 
conform to "ASTM D-3034" (SDR-35 only) or ASTM P-789. They shall be 
manufactured and furnished by the pipe supplier (or approved equal) and 
have bell and spigot joints compatible with that of the pipe. 
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Each fitting in compliance with this specification shall be clearly 
marked with manufacturer's name or trademark, nominal size, material 
designation "P.V.C.", "PSM" (for SDR-35 only), and "ASTM D-3034" or 
"ASTM F-789". All fittings shall be either SDR-35 or PS-46 and shall be 
the same as the pipe being used." 
 
3C-5 JOINTS FOR P.V.C. PIPE 
 
Joints shall be of the bell and spigot type with a gasket as previously 
specified. No solvent joints are permissible. Manufacturer's 
instructions shall be followed. 
 
3C-6 ALLOWABLE DEFLECTION 
 
A maximum of 7-l/2% deflection in the pipe diameter will be allowed. 
Deflection shall be measured as the reduction in the vertical diameter 
of the pipe. 
 
                          SECTION 3D 
 
                REINFORCED CONCRETE-SEWER PIPE 
 
3D-1 SCOPE OF WORK 
 
This section includes furnishing reinforced concrete sewer pipe and 
fittings as shown on the contract drawings. 
 
3D-2 REINFORCED CONCRETE PIPE 
 
Reinforced concrete sewer pipe and fittings shall conform to ASTM 
Specifications for Reinforced Concrete Culvert, Storm Drain, and Sewer 
Pipe, Designation C-76. Cement shall be Type II, in conformance with 
ASTM Specification C-150. Manufacturer's certificate of compliance 
shall be furnished to the Engineer, prior to installation. Methods of 
shipping and storage on site shall be such as to avoid injury to the 
pipe. Damaged pipe shall be rejected and removed from the job site. 
 
Reinforced concrete pipe and fittings shall be Class IV, Wall B, unless 
otherwise noted on plans. 
 
Each length of pipe shall be marked with the manufacturer, class, and 
date of manufacturer. Pipe shall not be shipped until it has aged for 
at least 7 days or attained a minimum strength of 4000 psi, whichever 
takes longer. 
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3D-3 REINFORCED CONCRETE FITTINGS 
 
Wye branches and bends shall be standard with the manufacturer, and of 
the same class and type as the pipe on which they are used. 
 
3D-4 JOINTS FOR REINFORCED CONCRETE PIPE 
 
Joints shall be made with Oil Resistant compression rings of an 
elastomeric material conforming to ASTM C-443. Manufacturer's 
instructions shall be followed. 
 
                              SECTION 3E 
 
                 CEMENT LINED DUCTILE IRON SEWER PIPE 
 
3E-l SCOPE OF WORK 
 
This section includes furnishing cement lined ductile iron pipe and 
fittings as shown on the contract drawings. 
 
3E-2 CEMENT LINED DUCTILE IRON PIPE 
 
Cement lined ductile iron pipe and fittings shall conform to ANSI 
Standards A21.50 and A21.51. Cement-mortar lining shall be double 
thickness and conform to ANSI A21.4. Manufacturer's certificate of 
compliance shall be furnished to the Engineer, prior to installation. 
Methods of shipping and storage on site shall be such as to avoid 
injury to the pipe. Damaged pipe shall be rejected and removed from the 
job site. 
 
Cement lined ductile iron pipe and fittings shall be Class 50, unless 
otherwise noted on the plans. 
 
Each length of pipe shall be marked with the manufacturer, trade name, 
and class. 
 
3E-3 CEMENT LINED DUCTILE IRON FITTINGS 
 
Fittings shall conform to ANSI A21.11 and shall be of the same class 
and type as the pipe on which they are used. 
 
3E-4 JOINTS FOR CEMENT LINED DUCTILE IRON PIPE 
 
Joints shall be rubber gasket, oil resistant, Joints of the push-on 
type in conformance with ANSI AWWA C-lll (A21.11). Manufacturer's 
instructions shall be followed. 
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                             SECTION 3F 
 
                      INSTALLATION OF SEWER PIPE 
 
3F-1 PIPE HANDLING 
 
The Contractor shall arrange for the delivery of the pipe sections at 
approved locations in the vicinity of that portion of the sewer line in 
which the pipe sections are to be laid. To this end, he shall do such 
work as is necessary for access and for delivery of the pipe. Pipes 
shall be stored in an approved, orderly manner so that there will be a 
minimum of re-handling from the storage area to the final position in 
the trench and so that there is a minimum of obstruction and 
inconvenience to any kind of traffic. Deliveries shall be scheduled so 
that the progress of the work is at no time delayed and also so that 
large quantities of pipe shall not be stored for excessive lengths of 
time in crowded locations or in locations where large storage areas 
might be considered objectionable. Storage of pipe will be restricted 
to approved or permitted areas. 
 
The spigot end of all pipes shall be stored on a block to prevent 
damage. The bell or groove end of each length of R.C. pipe shall be 
placed in storage on a block to prevent damage. Care shall be taken 
that the lengths do not roll together. 
 
Each pipe section shall be handled into its position in the trench in 
such manner and by such means as the Engineer approves as satisfactory, 
and these operations will be restricted to those considered safe for 
the workmen and such as to cause no injury to the pipe or to any 
property. 
 
The Contractor will be required to furnish slings, straps and/or 
approved devices to provide satisfactory support of the pipe when it is 
lifted. Transportation from delivery areas to the trench shall be 
restricted to operations which can cause no injury to the pipe units. 
 
The pipe shall not be dropped from trucks or into the trench 
 
The Contractor shall have on the job-site with each pipe-laying crew 
all the proper tools to handle and cut the pipe. The use of hammer and 
chisel, or any other method which results in rough edges: chips and 
damaged pipe, shall be prohibited.  
 
Damaged pipe coating and/or lining shall be restored before 
installation is approved or directed by the Engineer. 
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3F-2 CONTROL OF ALIGNMENT AND GRADE 
 
The location of the pipe, manholes, and other appurtenances shall be 
established in accordance with the contract drawings. Bench marks shall 
be established along the route of the pipeline at convenient intervals 
for use in checking the pipe and manhole invert and other elevations 
throughout the project. 
 
The Contractor may use a laser beam to assist in setting the pipe 
provided he can demonstrate satisfactory skill in its use. 
 
The use of string levels, hand levels, carpenters levels or other 
relatively crude devices for transferring grade or setting pipe will 
not be permitted. 
 
3F-3 PREPARATION OF BED 
 
As soon as excavation has been completed to proper depth, as shown on 
the Standard Trench Section, a layer of bedding material shall be 
placed to the elevation necessary to bring the pipe to grade and 
compacted. It shall be the Contractor's responsibility to control any 
water in the trench below the pipe invert. If directed by the Engineer, 
the contractor shall place concrete, clay or other impermeable material 
in the bedding at intervals to prevent horizontal movement of the 
groundwater which might induce settling of the bed, or make it 
difficult to handle water in the trench. 
 
3F-4 LAYING PIPE 
 
Each pipe length shall be inspected for cracks, defects in coating or 
lining, and any other evidence of unsuitability 
 
Pipe shall be laid in the road and at no time shall water in the trench 
be permitted to flow into the sewer. 
 
The pipe shall then be laid on the trench bedding as shown on the 
Standard-Trench Section, and the spigot pushed home. Jointing shall be 
in accordance with the manufacturer's instructions and appropriate ASTM 
Standards, and the Contractor shall have on hand for each pipe-laying 
crew, the necessary tools, gauges, pipe cutters, etc., necessary to 
install the pipe in a workmanlike manner. Pipe laying shall proceed 
upgrade with spigot ends pointing in the direction of flow, unless 
otherwise approved by the Engineer. 
 
Blocking under the pipe will not be permitted except where a concrete 
cradle is proposed, in which case pre-cast concrete blocks shall be 
used. 
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After the pipe has been set to grade, additional bedding material shall 
be placed in 6-inch layers up to the spring line of the pipe. Tamping 
bars shall be carefully employed to assure compaction of the bedding 
under the lower quadrants of the pipe. 
 
After this, the sand blanket shall be carefully placed in 6-inch layers 
to a depth of 12 inches over the crown of the pipe. Each layer shall be 
thoroughly compacted with mechanical equipment. Care shall be taken 
that the equipment does not damage the pipe. 
 
At this point, the pipe shall be checked for line and grade and any 
debris, tools, etc., shall be removed. 
 
If inspection of the pipe is satisfactory, the Contractor may then 
refill or backfill the remainder of the trench in accordance with the 
Standard Trench Section.  
 
At any time that work is not in progress, the end of the pipe shall be 
suitably closed to prevent the entry of animals, earth, etc. 
 
At the end of each day's work or at intervals of no more than 200 feet 
of pipe, the Engineer, with the Contractor, will inspect the pipe for 
alignment with lamps or mirrors. Unsatisfactory work shall be dug up 
and re-installed to the satisfaction of the Engineer. 
 
                               SECTION 3G 
 
                       SEWER SERVICE CONNECTIONS 
 
3G-1 SCOPE OF WORK 
 
This section includes furnishing and installing service connections 
from the sewer to the sideline of the street or easement as shown on 
the contract drawings. 
 
3G-2 MATERIALS 
 
Materials for house services, wye branches, and chimneys shall be of 
the same material and quality as that for the main sewer. Concrete for 
encasement shall be Class A (3000 psi) concrete. 
 
3G-3 INSTALLATION 
 
Installation shall be as shown on the "House Sewer Details." House 
services shall not be connected directly to manholes. The opening of 
the house service, wye branch, or chimney shall be plugged with a 
suitable watertight cap or plug. 
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The minimum size for the house sewer shall be 6". 
 
The minimum slope for the house sewer shall be 1/4" per foot, unless 
otherwise approved by the Engineer. 
 
Before backfilling, the Contractor shall notify the Inspector so that 
he may make the necessary measurements to locate the opening later. In 
addition, an approved ferrous rod or pipe shall be placed over the 
plugged opening at the property line, extending to within 2 inches of 
the final ground surface. 
 
3G-4 SADDLE CONNECTIONS 
 
On asbestos-cement, vitrified clay, reinforced concrete, and cement 
lined ductile iron sewers, saddle connections may be installed in lieu 
of wye branches using cast iron branch connections conforming to ASTM 
A-48, Class 50. These connections shall be fastened by a stainless 
steel strap, stainless steel nuts and bolts, and watertight gasket 
between the main pipe and the fitting, and shall have a rubber gasket 
providing a watertight seal with the service pipe. Holes shall be made 
only in a manner recommended by the pipe manufacturer and approved by 
the Engineer. The hole in the main must be the full diameter of the 
inside of the fitting to prevent obstructing the flow. The entire 
connection must be watertight.  
 
On P.V.C. sewer, saddles may be used in lieu of wye branches using 
injection-molded rubber-gasketed wye saddles conforming to ASTM D-3034 
and 3212. Saddles shall be cut into the pipe according to 
manufacturer's details and procedures. Connections shall be fastened by 
(2) stainless steel clamps tightened to a minimum torque of 5 ft.-lbs. 
The use of solvent weld sewer saddle connections is prohibited. The 
entire connection must be watertight. 
 
                               SECTION 3H 
 
                         PROXIMITY TO WATER MAINS 
 
The New Hampshire Department of Environmental Services, Water Supply 
and Pollution Control Division's Standards of Design dated July 1990 
require a 10 foot horizontal separation between water and sewers lines, 
and an 18" vertical separation wherever water and sewer lines cross. 
 
However, should construction operations reveal or expose a waterline 
main or service running approximately parallel and less than 10 feet 
horizontally from the proposed sewer installation and where it is not 
practicable to relocate the sewer, the following methods of protection 
must be employed: 
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If the above separation cannot be achieved, the sewer shall be encased 
in concrete, as shown on these drawings, or else ductile iron pipe of 
the same size shall be utilized. Appropriate manufactured fittings 
shall be employed to adapt the iron pipe to the contract sewer pipe. 
 
Whenever the waterline crosses over the new sewer with less than 18 
inches of separation, the sewer pipe for a distance of 9 feet on each 
side of the waterline shall be Class 52 Ductile Iron Pipe. Appropriate 
manufactured fittings shall be employed to adapt the iron pipe to the 
contract sewer pipe. As an alternative, the waterline may be raised, if 
feasible, to achieve the required separation. 
 
Should the waterline in either situation be at or below the sewer 
elevation, the waterline or the sewer must be relocated to achieve 10 
ft. separation or the waterline raised. 
 
                                 SECTION 3I 
 
                                  MANHOLES 
 
3I-1 GENERAL 
 
The work covered by this section includes the furnishing of all plant, 
labor, equipment, appliances, and materials, and performing all 
operations in connection with the satisfactory installation of 
manholes, and all incidental work, complete, in strict accordance with 
the specifications and applicable drawings and standard details. 
 
The contractor shall provide the Engineer with shop drawings of all 
pre-cast material and a description of all methods of Jointing he 
proposes to use on this portion of the contract. 
 
It is the intention of these specifications that the manhole, including 
all component parts, have adequate space, strength and leakproof 
qualities considered necessary for the intended service. Space 
requirements and configurations shall be as shown on the drawing. 
Manholes may be an assembly of pre-cast sections with or without steel 
reinforcement, with approved jointing, or concrete cast monolithically 
in place with or without reinforcement. 
 
In any approved manhole, the complete structure shall be of such 
material and quality as to withstand loads of 8 tons (H20 loading) 
without failure and prevent leakage in excess of one gallon per day per 
vertical foot of manhole, continuously for the life of the structure. A 
period generally in excess of 25 years is to be understood in both 
cases. It is further intended that any pointing of joints shall be 
accomplished after leakage tests have been satisfactorily completed. 
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3I-2 DESCRIPTION 
 
Manholes shall be constructed at the locations, to the elevations, and 
in accordance with notes and details show on the drawings as well as 
the standard details, Appendix A. 
 
Manholes shall be as shown on the standard details and shall conform to 
the following:  
 
1. Barrels and cone sections shall be pre-cast reinforced or 

nonreinforced concrete, or cast-in-place reinforced or non-
reinforced concrete. 

 
2. Base sections shall be monolithic to a point 6" above the crown of 

the incoming pipe, and shall be pre-cast reinforced concrete or 
pre-cast non-reinforced concrete or cast-in-place concrete. 

 
3. Horizontal joints between sections of pre-cast concrete barrels 

shall be of an overlapping type and, shall, in general, depend for 
watertightness upon an elastomeric or mastic-like sealant. 

 
4. Pipe to manhole Joints shall depend for water-tightness upon either  

an approved non-shrinking mortar, elastomeric sealant, or 
elastomeric, rubber, sleeve with watertight joints at the manhole 
opening and pipe surfaces. 

 
5. Cone sections shall be eccentric – see standard detail. 
 
6. There shall be no manhole steps. 
 
7. All pre-cast sections and bases shall have the date of manufacture 

and the name or trademark of the manufacturer impressed or 
indelibly marked on the inside wall. 

 
3I-3 MATERIALS 
 
Concrete for cast-in-place bases or complete manholes shall conform to 
the requirements for Class A concrete in Section 520 of the New 
Hampshire Department of Transportation Standard Specifications. 
 
Reinforcing steel for cast-in-place concrete shall conform to the 
requirements of Section 544 in the New Hampshire Department of 
Transportation Standard Specifications for Billet-steel bars or Welded 
Steel Wire Fabric. 
 
Pre-cast concrete barrel sections, cones, and bases shall conform to 
ASTM C-478 except as may be otherwise shown on the Standard Details. 
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Manhole frame and cover shall provide a 30" diameter clear opening. The 
cover shall have the letter "S" or the word "SEWER" in 3" letters cast 
into the top surface. Covers shall have two lift holes, 180 degrees 
apart, on the perimeter. 
 
The castings shall be of good quality, strong, tough, even-grained cast 
iron, smooth, free from scale, lumps, blisters, sandholes, and defects 
of every nature which would render them unfit for the service for which 
they are intended. Contact surfaces of covers and frame seats shall be 
machined at the foundry, before shipment to prevent rocking of covers 
in any orientation. 
 
All castings shall be thoroughly cleaned and subject to a careful 
hammer inspection. 
 
Castings shall be at least Class 30 conforming to the ASTM Standard 
Specification for Gray Iron Castings, Designation A48. 
 
Before being shipped from the foundry, castings shall be sandblasted 
and given two coats of coal-tar-pitch varnish, applied in a 
satisfactory manner so as to make a smooth coating, tough, tenacious, 
and not brittle or with any tendency to scale off. 
 
3I-4 INSTALLATION OF MANHOLE BASES AND SECTION 
 
 Pre-cast bases shall be placed on a 6" layer of compacted bedding 
material as described below. The excavation shall be properly de-
watered while placing bedding material and setting the base or pouring 
concrete. Water-stops shall be used at the horizontal joint of cast-in-
place manholes. 
 
Inlet and outlet stub's shall be connected and sealed in accordance 
with the manufacturers recommended procedure, and as shown on the 
Standard Details, or cast integrally with the cast base. 
 
Barrel sections and cones of the appropriate combination of heights 
shall then be placed, using manufacturers recommended procedure for 
sealing the horizontal joints, and as shown on the Standard Details or 
the remaining barrel of the manhole shall be cast above the base. 
 
A leakage test shall then be made. 
 
Following satisfactory completion of the leakage test, the frame and 
cover shall be placed on the top or some other means of preventing 
accidental entry by unauthorized persons, children, animals, etc., 
until the Contractor is ready to make final adjustment to grade. 
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Bedding Material shall consist of crushed stone and/or natural stone 
graded to the following specifications: 
 
 100% passing 1" screen       Equivalent to Standard Stone 
 90-100% passing 3/4" screen     size #67 Section 703 of 
 20-55% passing 3/8" screen     NH DOT Standard Specifications 
 0-10% passing #4 sieve 
 0-5% passing #8 sieve  
 
3I-5 BRICK MASONRY   
 
This section applies to brick masonry, for the shelf, invert, and grade 
adjustment. 
 
Brick: The brick shall be sound, hard, and uniformly burned brick, 
regular and uniform in shape and size, of compact texture, and 
satisfactory to the engineer. Brick shall comply with the ASTM Standard 
Specifications for Sewer Brick (made from clay or shale), Designation 
C32, for Grade SS, hard brick. 
 
Rejected brick shall be immediately removed from the work. 
 
Mortar: The mortar shall be composed of portland cement, hydrated lime, 
and sand, in the proportions of 1 part cement to 1/2 part lime to 4-1/2 
parts sand, (by volume). The proportion of cement to lime may vary from 
1:1/4 for hard brick to 1:3/4 for softer brick, but in no case shall 
the volume of sand exceed three times the sum of the volume of cement 
and lime.  
 
Cement shall be Type II portland cement conforming to ASTM C-150, 
Standard specifications for Portland Cement. 
 
Hydrated lime shall be Type S conforming to the ASTM Standard 
Specification for Hydrated Lime for Masonry Purposes, Designation C207. 
 
Sand shall consist of inert natural sand conforming to the ASTM 
Standard Specifications for Concrete (Fine) Aggregates, Designation C33 
as follows: 
 
 GRADING: 
                              Percent 
           Sieve              Passinq 
 
           # 3/8             100 
 4 95 - 100% 
 8 80 - 100% 
 16 50 -  85% 
 50 10 -  30% 
 100 2 -  10%  
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Fineness Modulus              2.3 - 3.1 
 
Laying Brick: Only clean bricks shall be used in brickwork for 
manholes. The brick shall be moistened by suitable means, as directed, 
until they are neither so dry as to absorb water from the mortar nor so 
wet as to be slippery when laid. 
 
Each brick shall be laid in a full bed and joint of mortar without 
requiring subsequent grouting, flushing, or filling, and shall be 
thoroughly bonded as directed. 
 
Curinq: Brick masonry shall be protected from too rapid drying by the 
use of burlaps kept moist, or by other approved means, and shall be 
protected from the weather and frost, all as required. 
 
3I-6 SETTING MANHOLE FRAMES AND COVERS 
 
Manhole frames shall be set with the tops conforming accurately to the 
grade of the pavement or finished ground surface or as indicated on the 
drawings. Frames shall be set concentric with the top of the masonry 
and in a full bed of mortar so that the space between the top of the 
manhole masonry and the bottom flange of the frame shall be completely 
filled and made watertight. A thick ring of mortar extending to the 
outer edge of the masonry shall be placed all around and on the top of 
the bottom flange. The mortar shall be smoothly finished and have a 
slight slope to shed water away from the frame. 
 
Manhole covers shall be left in place in the frames on completion of 
other work at the manholes. 
 
A minimum of 8" and a maximum of 12" of brick and mortar shall be 
allowed for grade adjustment. 

 
                          SECTION 3J 
 

                           FINAL SEWER TESTS 
 
3J-1 GENERAL 
 

A. Work Included 
 

1. Final sewer testing work includes the performance of testing 
and inspecting each and every length of sewer pipe and each 
item of appurtenant construction. 

 
2. Perform testing at a time approved by the Engineer, which 

may be during the construction operations, after completion 



  

                               - 24 - 

of a substantial and convenient section of the work, or 
after the completion of all pipe laying operations. 

 
3. Provide all labor, pumps, pipe, connections, gauges, 

measuring devices and all other necessary apparatus to 
conduct tests. 

 
3J-2 PERFORMANCE 
 

A. General 
 

1. All sewers, manholes, appurtenant work, in order to be 
eligible for approval by the Engineer, shall be subjected 
to tests that will determine the degree of watertightness, 
horizontal and vertical alignment, and deflection (P.V.C. 
sewers only). 

 
2. Thoroughly clean and/or flush all sewer lines to be 

tested, in a manner and to the extent acceptable to the 
Engineer, prior to initiating test procedures. 

 
3. Perform all tests and inspections only under the direct 

supervision of the Engineer. 
 
4. Perform Testing by test patterns determined or approved by 

the Engineer. 
 
5. Remedial Work: 
 

a. Perform all work necessary to correct deficiencies 
discovered as a result of testing and/or inspections. 

b. Completely re-test all portions of the original 
construction on which remedial work has been 
performed. 

c. Perform all remedial work and re-testing in a manner 
and at a time approved by the Engineer. 

 
 

B. Leakage Tests (Gravity Sewers): 
 

1. Test all gravity sewer lines for leakage by conducting low 
pressure air tests conforming to ASTM C828 after the 
installation of house service fittings and leads and after 
completely backfilling the sewer line trench. 

 
2. Equipment 

a. Pneumatic plugs shall have a sealing length equal to or 
greater than the diameter of the pipe to be inspected. 
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b. Pneumatic plugs shall resist internal test pressures 

without requiring external bracing or blocking. 
 

c. All air used shall pass through a single central panel. 
 

d. Connect 3 individual hoses: 
(1) From the control panel to the pneumatic plugs for 

inflation. 
(2) From the control panel to the sealed sewer line for 

introducing the low pressure air.  
(3) From the sealed sewer line to the control panel for 

continually monitoring the air pressure rise in the 
sealed line. 

 
3. Groundwater Conditions:  

a. In areas where groundwater exists, and at the time of 
installing the sewer line, install a 1/2-inch diameter 
capped pipe nipple, approximately 10 inches long, through 
the manhole wall on top of one of the sewer lines entering 
the manhole. 

 
b. Immediately prior to performing the line acceptance test, 

determine the groundwater by removing the pipe cap, 
blowing air through the pipe nipple into the ground to 
clear it, and then connecting a clear plastic tube to the 
nipple. 

 
c. Hold the tube vertically and measure the height in feet. 

Divide this height by 2.3 to establish the pounds of 
groundwater pressure to be added to the air pressure test 
readings. (Example: Height of water is 11 1/2 feet, added 
groundwater pressure is 5 psig, minimum air pressure is 
2.5 psig; therefore, the total minimum acceptable pressure 
is 7.5 psig). 

 
4. Testing Pneumatic Plugs: 

 
a. Seal test all pneumatic plugs prior to using them in the 

actual test. 
 

b. Lay one length of pipe on the ground and seal both ends 
with the pneumatic plugs to be tested. 

 
c. Pressurize the sealed pipe to 5 psig.  
 
d. The pneumatic plugs are acceptable if they remain in place 

without bracing. 
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5. Testing Sewer Pipeline: 

a. After the trench has been backfilled, the sewer pipe 
cleaned and the pneumatic plugs checked, place the 
plugs in the sewer line at each manhole and inflate 
them. 

 
b. Introduce low pressure air into the sealed sewer pipeline 

until the air pressure reaches 4 psig greater than the 
average groundwater pressure. 

 
c. Allow a minimum of 2 minutes for the air pressure to 

stabilize to a minimum of 3.5 psig greater than the 
ground-water pressure. 

 
d. After the stabilization period, disconnect the air hose 

from the control panel to the air supply. 
 

e. The pipeline will be acceptable if the pressure decrease 
is not greater than l/2 psig in the time stated in the 
following table 

 
          Pipe Diameter (inches)     Time (minutes) 
 
                     4---------------------2.0 
                     6---------------------3.0 
                     8---------------------4.0 
 
                    10---------------------5.0 
                    12---------------------5,5 
                    14---------------------6.5 
 
                    15---------------------7.0 
                    16---------------------7.5 
                    18---------------------8.5 
 
                    20---------------------9.5 

 21--------------------10.0 
 24--------------------11.5 
 

                    27--------------------12.5 
                    30--------------------14.0 
                    36--------------------17.0 
 

6. Testing Force Mains: 
a. Force mains shall be tested in accordance with Section 

4 of American Water Works Association Standard C600 
"Installation of Cast Iron Water Mains", at a pressure 
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equal to 150% of the design operating total dynamic 
head. 

 
7. Test Results: 
 

a. If the installation fails the low pressure air test, 
determine the source of leakage. 

b. Repair or replace all defective materials and/or 
workmanship and repeat low pressure air test. 

 
C. Deflection Tests (P.V.C. Sewers Only) 

 
1. Test all P.V.C. Sewer lines for deflection by conducting 

deflection tests using a rigid "Go-No Go" deflection gauge made 
as recommended by Johns-Manville or by an approved 
deflectometer. 

 
2. The acceptance limit for deflection tests of installed PVC 

Pipe Designation D-3034 and F-789, 4"-15" diameters, shall be 
7-1/2% of the average inside diameter of the pipe. A test shall 
be conducted after a minimum of 30 days following their 
installation. 

 
3. Go-No Go Device 

 
a. Pull a line through the pipe with which to pull the Go-No Go 

device using one of the following methods: 
(1) Attach the pull line to the nozzle end of a hydro cleaner 

before the cleaning cycle starts. As the hose is pulled 
through the line, it will carry the pull line to the next 
manhole where it can be tied off. 

(2) A parachute device can be blown through the line with a 
lightweight string attached. The pull line can then be 
attached to the string and pulled manually through the 
line. 

(3) If water is available, a lightweight string can be 
floated through the pipe. The pull line can then be 
attached to the string and pulled manually through the 
line. 

b. Attach a pull line to each end of the device to facilitate 
removal if an obstruction is encountered. 

c. Pull the gauge through the line by hand using a smooth and 
easy motion. 

d. If an obstruction is encountered, pull lightly to see if the 
gauge will clear the obstruction. 

e. If the gauge will not clear the obstruction, record the 
distance from the manhole and pull the gauge back out. 
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4. Repair or replace all defective materials and/or workmanship             
and repeat the deflection test on the repaired line. 

 
D. Alignment Tests (Gravity Sewers): 
 

1. Perform tests for the correctness of horizontal and vertical 
alignment on each and every length of gravity sewer pipeline 
between manholes. 

2. Beam a source of light, acceptable to the Engineer, through 
the pipeline and directly observe the light in the manhole at 
the opposite end of each test section. 

 
E. Inspection of Appurtenant Installations: 
 

1. Completely inspect, at a time determined by the Engineer, all 
manholes and inlets to ascertain their compliance with the 
Drawings and Specifications. 

2. Provide access to each manhole and inlet and check the 
following characteristics: 
a. Shape and finish of invert channels, 
b. Watertightness and finish of masonry structures, 
c. Location, type, and attachment of stops, 
d. Elevation and attachment of frames, covers, and openings. 
e. Pattern and machining of covers 
f. Drop connection arrangements. 

 
F. Manhole Leakage Tests 
 

1. Observation: 
a. Test manholes prior to backfilling, mortaring joints, and 

installing the bench and inverts. 
b. When the groundwater is below the bottom of the manhole, 

perform an exfiltration test by plugging all pipes and 
other openings and filling the manhole with water to the 
top of the cone section. After 15 minutes, if there is no 
visible leakage (no water  visibly moving down the surface 
of the manhole) the manhole shall be considered 
watertight and backfilling may proceed. 

c. When the groundwater is above the bottom of the manhole, 
perform an infiltration test on that portion of the 
manhole below the groundwater level. After 15 minutes, if 
there is no visible leakage into the manhole, that 
portion of the manhole below the groundwater shall be 
considered watertight After the infiltration test has 
been completed, fill the manhole with water and perform 
an exfiltration test on that portion of the manhole above 
the groundwater. 
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d. Any visible leakage into and out of manholes shall be 
considered unsatisfactory. 

 
2. Drop in Water Level: 

a. Under certain circumstances such as an area with a heavy 
flow of traffic, and with approval by the Engineer, a manhole 
may be tested by measuring the drop in water level after 
backfilling.  
 
b. Prior to mortaring joints and installing the bench and 
invert, fill the manhole to the top of the cone and compute 
the leakage by measuring the drop in water level over a 
period of not less than 8 hours. 
 
c. Leakage shall not exceed 1 gallon per vertical foot for a 
24 hour period.  

 
3. As an alternative to the above tests, a vacuum pressure test 

may be carried out to the following criteria:  
 

a. Initial vacuum gage test pressure shall be 10" Hg. Test 
hold time for a 1" Hg. pressure drop to 9" Hg shall be:  

(1)  At least 2 minutes for 10 feet deep manholes;  
(2) At least 2-1/2 minutes for 10-15 feet deep 

manholes; and  
(3) At least 3 minutes for 15-25 feet deep manholes. 
 

a. If the pressure drop exceeds the above limits the unit 
shall be repaired and re-tested and if a unit fails to 
meet a 1" pressure drop in 1 minute, the unit shall be 
water tested per (1) or (2) above. 

 
3. Correct all leakage by reconstruction using new materials. 

Using leadwool, expanding mortar, and other repair methods 
shall not be permitted. 

 
G. Re-testing Approved Lines  
 

1. Prior to the final acceptance of any sewer lines, the Engineer 
may require re-testing of up to 10% of all lines installed 
when more than 30 days have lapsed from the time of initial 
testing or, if in the opinion of the Engineer, sufficient 
reason exists to suspect settling has occurred. 

 
2. If, during such re-testing, any lines are found to exceed the 

7.5% maximum deflection, the Engineer may require all lines to 
be re-tested. 
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                         DIVISION 4 – STORM DRAINS 
 

                       SECTION 4A 
 

                        REINFORCED CONCRETE DRAINS 
 
4A-1 SCOPE OF WORK 
 
This section includes furnishing reinforced concrete drainage pipe as 
shown on the contract drawings. 
 
4A-2 REINFORCED CONCRETE PIPE 
 
Reinforced concrete drain pipe shall conform to ASTM Specifications for 
Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe, Designation 
C-76. Reinforcement shall be circular for all concrete pipe. 
Reinforcement shall be of the cross-sectional areas as specified in 
ASTM C-76. Longitudinal and circular reinforcement shall extend into 
bells, grooves, and tongues. Manufacturer's certificate of compliance 
shall be furnished to the Engineer, prior to installation. Methods of 
shipping and storage on site shall be such as to avoid injury to the 
pipe. Damaged pipe shall be rejected and removed from the job site. 
 
Reinforced concrete pipe shall be Class IV, Wall B, unless otherwise 
noted on the plans. 
 
Each length of pipe shall be marked with the manufacturer, class, and 
date of manufacture. Pipe shall not be shipped until it has aged 7 days 
or attained a minimum strength of 4000 psi, whichever takes longer. 
 
4A-3 JOINTS FOR REINFORCED CONCRETE PIPE 
 
Joints for concrete pipe shall be standard bell and spigot or tongue 
and groove. 
 
Bell and spigot pipe joints shall be made by caulking all around with 
twisted jute of proper size to give good alignment of the pipe. Inner 
surfaces of abutting sections shall be flush and in a smooth grade. 
Brush and wet the jointing surfaces, and then fill the annular opening 
with mortar to a minimum depth of 2-in, sufficient to form a bead 
around the outside face of the bell.  
 
Tongue and groove joints shall be made by brushing and wetting the 
jointing surfaces, buttering the spigot with mortar and pushing it 
home. The opening between the pipes shall then be completely filled 
with mortar, both inside and outside on pipes 45-in and larger, outside 
on pipes 42-in and smaller. 
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Mortar for jointing shall consist of one part portland cement and two 
parts sand, using a minimum amount of water sufficient to make a 
workable mortar. 
 
Joints shall be immediately protected from freezing or excessive drying 
by covering with earth, burlap, or other approved material. 
 
4A-4 INSTALLATION 
 
Brain pipe shall be laid true to line and grade as shown on the plans 
and in accordance with the instructions of the manufacturer. 
 
Bedding shall consist of carefully preparing and shaping a bed of fine 
granular material to fit the lower l5 percent of the external height of 
the pipe with a minimum of 4" under the bottom of the pipe. Recesses 
shall be excavated for the bells of the pipe. 
 
As soon as the excavation is completed and the specified pipe bedding 
provided, the Contractor shall firmly bed the pipe to conform 
accurately to the line and grade indicated on the plans. No blocking 
will be permitted under the pipe. 
 
As soon as the pipe is in place, fine granular material shall be placed 
and compacted to the mid-diameter of the pipe. 
 
The remaining backfill shall be in accordance with Section 2B. 
 
4A-5 TESTING AND CLEANING 
 
At the conclusion of the work, the Contractor shall thoroughly clean 
all of the new drains by flushing with water or other means to remove 
all dirt, stones, pieces of wood, or other debris, which may have 
entered during the construction period. Debris cleaned from the lines 
shall be removed from the lowest manhole. If, after this cleaning any 
obstructions remain, they shall be removed to the satisfaction of the 
Engineer. When groundwater level is above the pipe, or following a 
heavy rain, the Engineer will examine the pipe for leaks. If any 
defective pipes or joints are discovered, they shall be repaired or 
replaced. 
 

SECTION 4B 
 

DRAINAGE STRUCTURES 
 
4B-1 SCOPE OF WORK 
 
This section shall include manholes and catch basins constructed of 
cast-in-place concrete, concrete block, or precast sections. 
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4B-2 CAST-IN-PLACE CONCRETE 
 
Cast-in-place structures shall be made with concrete conforming to the 
requirements for Class A concrete in Section 520 of the New Hampshire 
Department of Transportation Standard Specifications. 
 
4B-3 REINFORCING STEEL 
 
Reinforcing steel for cast-in place concrete shall conform to the 
requirements of Section 544 in the New Hampshire Department of 
Transportation's Standard Specifications for Billet-steel bars or 
Welded Steel Wire Fabric. 
 
4B-4 BRICK MASONRY 
 
Brick masonry shall be in conformance with Section 3I-5. 
 
4B-5 CONCRETE BLOCK MASONRY 
 
Precast solid concrete blocks may be rectangular for drain inlets or 
radial and battered for manholes and shall conform to ASTM 
specification C-139. Blocks shall have maximum lengths of eighteen (18) 
inches, minimum width of eight (8) inches, and height not greater than 
eight (8) inches. 
 
Radial blocks must be made in true segments of a circle with inside and 
outside surfaces curved to the desired radius. The units in the cone 
section of the manhole shall be drawn in (reduced) eight (8) inches for 
every eight (8) in height. The unit shall be so designed that the 
interior surfaces of manholes are cylindrical for straight sides and 
conical for the top three courses with no offsets. 
 
Units for both manholes and inlets must be so designed that only full 
length units are required to lay any one course. 
 
All blocks shall be free from noticeable cracks, pits, damaged corners, 
and other imperfections. Textures shall be uniform and shall conform to 
samples submitted to and approved by the Engineer. 
 
Mortar for concrete block shall be as specified for Brick Masonry in 
Section 3I-5. 
 
4B-6 PRECAST CONCRETE SECTIONS 
 
Precast concrete sections shall be manufactured to the dimensions as 
detailed in the plans and shall conform to ASTM Specification C-478 as 
applicable and the following additional requirements:  
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The barrels of manholes shall be 48-in. inside diameter with a wall not 
less than 5-in., and 60-in. inside diameter with a wall not less than 
6in. with tongue and groove joints. Precast bases shall be a minimum of 
5-in. thick. 
 
Precast tops shall have 30-in. diameter openings as required. 
 
Inverts of precast bases to be shaped with concrete fill in the field. 
A channel shall be formed for the lower 10% of the pipe with the top of 
the shelf 1" above the top of the channel. 
 
Drawings and specifications shall be submitted for approval for all 
types of precast units to be furnished. Drawings shall indicate all 
dimensions and reinforcing steel areas and concrete design strength. 
 
Precast concrete manhole sections shall be set so as to be vertical and 
with sections in true alignment, 1/4-in. maximum tolerance to be 
allowed. Joints for tongue and groove sections shall be completely 
mortared by buttering the groove end immediately prior to setting a 
section. The outside and inside joint shall then be completely filled 
with a comparatively dry mortar (one part cement to two parts sand) and 
finished flush with the surfaces of the bell. Allow joints to set for 
24 hours before backfilling. Backfilling shall be done in a careful 
manner, bringing the fill up evenly on all sides. If any leaks appear 
in the manholes, the inside joints shall be caulked with lead wool to 
the satisfaction of the Engineer. 
 
Where holes must be cut in precast sections to accommodate pipes, this 
cutting shall be done prior to setting them in place. All holes in 
sections shall be thoroughly filled with mortar and finished smooth and 
flush with adjoining surfaces. 
 
All holes in sections for handling shall be thoroughly plugged with 
mortar. 
 
4B-7 MANHOLES 
 
Drain manholes 4 ft. in diameter, as shown in Appendix B-2, shall be 
used on pipe sizes 24-in. and smaller. Manholes on larger drains shall 
be approved by the Engineer. 
 
The bottom slab of manholes shall be built on a 6-in. screened gravel 
base. Manhole bases shall be precast concrete or cast-in-place Manhole 
cast-in-place bases for drains shall be constructed to provide a slab 
for support of the concrete black masonry wall or reinforced concrete 
walls. 
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Drain manhole inverts shall be constructed of concrete fill sloped to 
drain between flow-through pipes. No invert is required for pipes 
entering drain manholes or structures from catch basins. 
 
An inlet manhole shall be identical to a drain manhole except that the 
clear opening shall be 24" and a 24" square frame and grate, in 
conformance with Section 4B-10, shall be provided. 
 
When approved by the Engineer, the use of an extended grate, as Shown 
in Appendixes B-4 and B-5, shall be permitted. The grate shall consist 
of an Irving Deck and frame having a width of 21.5 inches and a length 
of 60 inches, as manufactured by Lyons Iron Works, or approved equal. 
The trough base shall be constructed of 8 inches of concrete cast-in-
place at a minimum depth of 1 ft. and having a slope of 1 in. per foot. 
The trough walls shall be constructed of 8-inch masonry blocks. 
 
4B-8 CATCH BASINS 
 
Catch basins shall be 4 ft. in diameter, as shown in Appendix B-3. 
Sumps shall be 3 ft. unless otherwise approved by the Engineer. 
 
The bottom slab of catch basins shall be built on a 6-in screened 
gravel base. Catch basin bases shall be precast concrete or cast-in-
place. Catch basin cast-in-place bases shall be constructed to provide 
a slab for support of the concrete block masonry wall or reinforced 
concrete walls. 
 
4B-9 MANHOLE FRAMES AND COVERS 
 
Manhole frames and covers shall provide a 30" diameter clear opening. 
The cover shall have the letter "D" or the word "DRAIN" in 3" letters 
cast into the top surface. Covers shall have two lift holes, 180 
degrees apart, on the perimeter. 
 
The castings shall be of good quality, strong, tough, even-grained cast 
iron, smooth, free from scale, lumps, blisters, sandholes, and defects 
of every nature which would render them unfit for the service for which 
they are intended. Contact surfaces of covers and frame seats shall be 
machined at the foundry, before shipment to prevent rocking of covers 
in any orientation.  
 
All castings shall be thoroughly cleaned and subject to a careful 
hammer inspection. 
 
Castings shall be at least Class 30 conforming to the ASTM Standard 
Specification for Gray Iron Castings, Designation A48. 
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Before being shipped from the foundry, castings shall be sandblasted 
and given two coats of coal-tar-pitch varnish, applied in a 
satisfactory manner so as to make a smooth coating, tough, tenacious, 
and not brittle or with any tendency to scale off. 
 
4B-10 CATCH BASIN FRAMES AND GRATES 
 
Catch basin frames and grates shall be 24" square, with either a cast 
iron frame and galvanized steel grate, conforming to Type B on Standard 
Sheet No. 3 of the New Hampshire Department of Transportation Standard 
Specifications or a 24" square cast iron frame and cast iron grate, 
conforming to Alternate 1 Grate for CB-B and DI-B on Standard Sheet No. 
3-A of the New Hampshire Department of Transportation Standard 
Specifications. 
 
Catch Basin Grate and Frame Type "F" and alternate Type "F" conforming 
to State of New Hampshire Department of Transportation's Standard 
Specifications may be used on steep roadways where high capacity is 
needed. The Type "F" Grate is shown on Plate 8 of Standard No. 3 and 
the Type "F" alternate grate is shown on Plate 7 of Standard No. 3-B. 
 
When approved by the Engineer, the use of an extended grate, as shown 
in Appendixes B-4, shall be permitted. The grate shall consist of an 
Irving Deck and frame having a width of 21.5 inches and a length of 60 
inches, as manufactured by Lyons Iron Works, or approved equal. The 
trough base shall be constructed of 8 inches of concrete cast-in-place 
at a minimum depth of 1 ft. and having a slope of 1 in. per foot The 
trough walls shall be constructed of 8-inch masonry blocks. 
 
4B-ll SETTING MANHOLE FRAMES AND COVERS 
 
Manhole frames and covers shall be set in conformance with Section 3I-
6. 
 
4B-12 SETTING CATCH BASIN FRAMES AND GRATES 
 
Catch basin frames and grates shall be set in conformance with Section 
3I-6. 
 
4B-l3 CLEANING DRAINAGE STRUCTURES 
 
All manholes and catch basins shall be thoroughly cleaned prior to 
final inspection, by the removal of all accumulations of silt, debris, 
and foreign matter of any kind. 
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SECTION 4C 
 

HEADWALLS 
 

4C-l SCOPE OF WORK 
 
This section shall include construction of headwalls as shown in 
Appendix B-6, and as shown on the contract drawings. 
 
4C-2 CAST-IN-PLACE CONCRETE 
 
Concrete used shall conform to the requirements for Class A concrete in 
Section 520 of the New Hampshire Department of Transportation Standard 
specifications. 
 
4C-3 MASONRY 
 
All masonry shall be made with mortar composed of one part Portland 
Cement to two parts sand to which a small amount of hydrated lime, not 
to exceed 10 lbs. to each bag of cement, may be added. 
 
Sand shall be washed, cleaned, screened, sharp, and well graded, with 
no grain larger than a No. 4 sieve opening. It shall be free from 
vegetable matter, loam, organic or other material of such nature and 
quantity as to render it unsatisfactory. 
 
No so-called "dry-masonry" without mortar will be permitted 
 

SECTION 4D 
 

RIPRAP 
 
4D-l SCOPE OF WORK 
 
Rip-rap will be placed where shown on the plans to the extent indicated 
on the plans. 
 
4D-2 RIPRAP 
 
The stone used for riprap shall be sound, free from structural defects 
and shall consist of a durable field or quarry stone roughly as 
rectangular block. At least 50% of the stones shall weigh in excess of 
150 lbs. each, and the remainder shall weigh from 50-150 lbs. each. One 
dimension of each exposed stone shall not be less than 12 inches. Rip-
rap shall be bedded in bank run gravel. The stones shall be placed by 
mechanical equipment immediately after preparation of the gravel bed, 
with the stones laid so that the 12-inch dimension is perpendicular to 
the prepared bed. Stones shall be placed so that the weight of the 
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stone is carried by the underlying material and not by the adjacent 
stones, with the larger stones placed at the bottom of the slope. 
Spaces between stones shall be filled with spalls of suitable size to 
construct a solid, stable slope, free from large voids which might not 
protect the earth slopes against erosion. 
 
                             DIVISION 5 - STREETS 
 
                             SECTION 5A PAVEMENT 
  
5A-l SCOPE OF WORK 
 
This section includes removal and replacement of pavements over 
trenches excavated for installation of drains, sewers, and 
appurtenances as well as pavement for new streets. 
 
5A-2 CUTTING AND REMOVING PAVEMENT 
 
The Contractor shall remove only as much existing pavement as necessary 
to do the work. Where excavations are to be made in paved surfaces, he 
shall out the pavement ahead of the excavation by sawing before 
breaking the pavement within the excavated limits for removal. All 
pavement shall be cut by sawing. Sawing and removal shall be done so as 
to produce clean, uniform, vertical edges without damage to the 
remaining pavement. Pavement removed shall not be mixed with other 
excavated material, but shall be disposed of away from the site of the 
work before the remainder of the excavation is made. 
 
5A-3 GRAVEL SUB-BASE 
 
3ackfilling of trenches in streets shall be as specified in Section 2B. 
The top of the trench shall be backfilled with 1 ft. of bank-run gravel 
as specified in Section 2D. The gravel shall be thoroughly compacted to 
the satisfaction of the Engineer. 
 
5A-4 TEMPORARY PAVEMENT 
 
Where directed by the Engineer and immediately after backfilling, place 
temporary bituminous pavement, consisting of Type B or Type F Hot 
Bituminous Pavement, 2-in thick, in accordance with Section 401 of the 
most recent Standard Specifications for Road and Bridge Construction of 
the Department of Transportation of the State of New Hampshire, and all 
amendments thereto. This temporary pavement shall be repaired as 
necessary to maintain the surface of the pavement until replaced by the 
permanent pavement. If points of settlement or holes appear in the 
temporary pavement, the Contractor shall repair the same within three 
days of notification by the Engineer or City Authority. When directed 
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by the Engineer, the Contractor shall remove the temporary pavement and 
regrade the sub-base for installation of permanent pavement. 
 
5A-5 3-IN BITUMINOUS CONCRETE PAVEMENT 
 
No permanent pavement shall be placed over a backfilled trench within 
60 days after compaction of the backfilling unless permitted to do so 
in writing by the Engineer. Repaving may be delayed for a longer time 
if the Engineer so directs. 
 
Permanent pavement shall consist of a 2 inch base course of Type B and 
a 1-inch wearing course of Type F Hot Bituminous Pavement meeting in 
every respect Section 401 of the most recent Standard Specifications 
for Road and Bridge Construction of the Department of Transportation of 
the State of New Hampshire. The edges of the existing pavement shall be 
trimmed back to a reasonably smooth line subject to the approval of the 
Engineer. Immediately prior to laying the binder and wearing courses, 
the trimmed edges shall be stable and unyielding, free of loose or 
broken pieces and all edges shall be thoroughly broomed and coated with 
an approved asphalt tack coat. Broom the entire binder course prior to 
placing wearing course. 
 
The wearing course shall be rolled until thoroughly compacted by a 
roller weighing approximately 10 tons, but not heavy enough to damage 
the existing adjacent pavement. 
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